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Atlantic City. .................................. 
A l p e ~ a  .............................................. 
A u  usta ............................................ 
Ba&imore ......................................... 
Block island .................................... 
Boston ............................................... 
B u f h l o  ............................................. 
Burlin ton ........................................ 
Cedar k e y s  ....................................... 
Charleston ....................................... 
Chicago ...............- ......................... 
Chincoteague .................................... 
Cleveland ........................................ 
Detroit ............................................... 
l iuloth ............................................... 
Delaware Breakwater ..................... 
Eastport ........................................... 
Escanaba ......................................... 
Q.alveston ......................................... 
Gr.md Haven. .................................. 
Indianola .......................................... 
Jacksonville ...................................... 
Key West .......................................... 
Marquette ........................................ 
Milwaukee ........................................ 
Mobile .............................................. 
New Haven ....................................... 
New London ..................................... 
New )art ............................_.............. 
New'York ......................................... 
Norfolk ............................................. 
Pensaeola ........................................ 
Portland Me ................................... 
Portland' Oreg ................................. 
Port End: .......................................... 
Provincetown .................................................. 
Punta Rsssa ..................................... 
S a n d u s 2  .......................................... 

ook ..................................... 
San rancisco ................................. 
Savannah ....................................... 
Smithville ........................................ 
Thatcber's Island.. .......................... 
Toledo ............................................... 
Wilmington ....................................... 

-2 . 

+Observations wanting, from 1st to 

upper lake region, 88.7; Tennessee and the Ohio valley, 90.7; 
upper Mississippi valley, 90.0; lower Missouri valley, 86.5 ; 
northern Pacific cortst region, 83.3; middle Pacific coast re- 
gion, 90.3; southern Pacific coast region, 90.3. 

There were 50 omissions to predict (13 being due to the 
absence of reports f'rom the Pacific coast) out of 3,813, or 
1.31 per cent. Of the 3,763 predictions that have been made, 
29, or 0.77 per cent., are considered to have entirely failed; 
64, or 1.70 per cent., were one-fourth veriEed; 239, or G.1.i 
per cent., were one-half verified ; 645, or 17.14 per cent., were 
three-fourths verified; 5,793, or 74.39 per cent., were fillly veri- 
fied, so far as can be ascertained from the tri-daily reports. 

CAUTIONARY SIGNALS. 

Seven cautionary signals were displayed during the month 
of July, of which the total number, or 100 per cent, were juuti- 
fied by winds of twenty-five miles per hour, a t  or within one 
hundred miles of the station. No off-shore signals were dis- 
played. 

One-hundred and fifteen winds of twentyfive miles, or more, 
per hour, were reported, for which no signals were ordered j 
many of these were local stornis or strong sea-breezes, for 
which no signals were required. One Signd was reported 
late. 

NAVIGATION. 
STAGE O F  WATER IN B1VER.S. 

In the table on the right-hand of chart number iii., are given 
the highest and lowest stages of water observed at Signal 
Service stations during the month ot' July, 1883. In the first 
column of this table are given the heights of water on the 
gauge, which have been dangerous to property at  stations. 
- The upper Mississippi river, from Keokuk to Cairo, reached 
its highest stage between the 1st and 9th. At the former sta- 
tion, on the lst, the water rose to fifteen feet and fieveu inches, 
or thirteeu inches above the danger line. At Saint Louis, the 
highest water, thirty-two feet and five inches, or twenty-fire 
inches above the danger line, occurred on the 5th. On the 
8th and 9th, at Cairo, the water rose to within fourteen inches 
of the danger line. At Vicksburg, the river continued Falling 
throizghout the month. The water renmined at  the danger 
line on the 1st and 5d; and at the close of the uioiith was five 
feet and nine inches below the da1Jger line. The highest 
water in the Missouri river occurred form the 1st t,o the 311; 
and in the Ohio river, from the 1st to the 8th. 

FLOODS. 

Mieeozcri: Kansas City, 3d, the Missouri river overflowed its 
bank8 and completely flooded the surrounding Colin try, doing 
severe damnge to crops. In  many places farmers left their 
homes, fearing R general washout. The damage to crops is 
estimated at $50.000. Protem, 3d, heavy rains caused an 
overflow in Bear and Bee creeks, Boone county. A thickly 
settled farming region was flooded; fields of corn and cotton 
were destroyed, fences swept away, and a quantity of shocked 
wheat wm seriously dama.ged. 8th, a creek ahout twenty miles 
south of Protem overflowed from the effects of a heavy rain; 
horses, cattle and crops were swept away and lost. 

Baint Louis, during the 3d, 4th and 5th the Mimissippi river 
was from one foot, six inches to two feet;, five inches above the 
danger-he. Large tracts of bottom-lauds were submerged, 
aud lumber-yards and other property aloug the river suffered 
considerable damage. The damage to crops is estimated at 
$20 .ow. 

Saint Joseph, lSth, heavy rains caused damagiug floods, 
which swept away many small buildings, ami caused damage 
to sewers and other city property to the amount of $5,000. 
Milch damage also occurred to shocked wheat and to the oat 
m p ,  which was ready to harvest. 

Ohio: Lebanon, lo th ,  a flood in Turtle creek caused damage 
to four houses situated on the banks of the creek, and the fur- 
niture was swept away and lost. Columbus, loth, during a 
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heavy rain-storm cellars in the northern part of the city were 
flooded. 

Illimie: Alton, lst, a rise in the Mississippi river caused 
floods in bottom.lands, and ruined manj  fields of wheat. Sev- 
eral buildings near the river front were damaged. 

A%io York: New York City, 5th,  a heavy rain storm flooded 
the ritreets and cellars in some sections of the city. 

MmsacWwret2s: Boston, 19th, the basements of many houses 
were flooded during a very heavy rain storm on the afternoon 
of the above date. 

Texcce: Coleman City, 9th, a heavy rain caused the creek to 
rise fifteen feet; bottom-lands were flooded and fenixs carried 
away ; vegetable crops were milch damaged. 

TEMPERATURE OF WATER. 
The temperature of water as observed in rivers and harbors 

a t  Sigual Service stations, with the average depth at which 
observations were taken, is given in the table on the right- 
hand of chart number ii. In the first column of the table is 
,i.iveu the masiluiim temperature observed during the month ; 
and in the second column t h e  ininimiim temperature observed 
during the same period. 

The following table gives the highest and lowest tempera- 
ture of water a t  the several stations, with the range of water 
ternpernit8ure, menu temperature of the air at the station, and 
the depth of water a t  which the observations were taken. It 
will be seen that the greatest ranges are as follows: 1 8 O  at 
Chincoteague ; 1 7 O . 3  at New Haven ; 15O.7 at  Newport ; 1 5 O  a t  
Dulnth. The smallest are: 3O at  Port Bads; do at Smithville; 
4O.4 at. Savannah ; 6 O  at  Baltimore : 
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ATMOSPHERIC ELECTRICITY. 
AURORAS. 

The most important display of the month occurred on the 
evening of the 16th. It was observed from Eastport Maine, 
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southward to Delaware Breakwat.er aut1 westward to statious 
in Montana. The following reports of this display have beeu 
received : 

Eastport, Maiue : From S:40 to 11:40 1). in., a brilliftiit auro- 
ral arch was obseryeil, esteuding from northwest to uortheest, 
with several streamers shooting upward and reaching nearly 
to the zenith. 

Qmdiner, Maine: From 9:00 1). ni. to midnight, aurora reach- 
ing an alhitude of 30°. Obaervatiou interfered with by cloudiness. 

Burlington, Vermont: Alirorit of pale yellow color, with a 
few streamers, waa observed from 9:00 to ll:40 p. 111. 

Newport, Vermont : Auroral display during t9he eveuiug. 
Grdton, New Ha,mpsliire : Aurora observed a,t 0:OO p. IU. 
Springfield, Massachusetts : Aurora visible from 0:OO p. ni. to 

midnight, exteudiug from nort,liea.st to northwest and to au alti- 
tude of 350. At the 1)eginning 01' the tlispley bright streamers 
were observed ; later a briglit band of light nurinouuted R dwk 
segineut which was irregular iu out,line aud resembled a clond. 

Cambridge, Msss:%cliiisetts : At 9:45 pm., a cliffused auroral 
light was observed in the northeru sky iUnoug and a b o ~  bhe 
clouds. Streamers were suspected at  times. 

Westborough, Massgwhusetts : Aurora observed dnring the 
evening. 

Fa,ll River, Mwsacbusetts : Bright iluror:% observed from 1O:OO 
p. m. to midnight. 

Rowe, Masmchusetts : Piliut aiirora at  9:OO p. m. 
Albany, New York: Aurora estendiug from 1 3 5 O  to 336O 

azimiitb, of pale yellow color, with well-defined dark segment. 
The display continued without perceptible cha,nge from 11:OO 
p. m. to daylight of the 17t,li. 

Freehold, New Jersey : Aiirora observed iu the nortlieru sky, 
consistiug of a white glow with obscure outliues. 

Bariiegat, New Jersey : Pine auroral display from 8:45 t,o 
1k30 p. m., extendiug to an dfitutle of 33O. 

Atlantic City, New Jersey : At 9:00 p. m. an aurora consist- 
iag of au srch of pale yellow color, aboiit 5 O  in width, exteud- 
ing to an althuude of 15O nncl from loo west Q 30° ea,st of north. 
At 1O:OO p. ni. 2% few Qiut strei%lners exteuded upward to a 
height of 30°, lastiug about teu miuntes. The display euded 
at 1190 p. m. 

Delewitre Breakwater : Fibint ~iirora observed in the uorth- 
eru sky from 1000 p. 111. to mblnight. 

Buflalo : Faint aurora consist,ing of w cliffused white light, 
extending from north-northeast to northwest aut1 to au altitude 
of 20°; the lower edge rested ou a bauk of haze about Bo above 
the horizou. The displnp coiitiuned from 1050 p. m. to 1:35 
8. in., of t.he 17th. 

Rochester: Awora cousistiug of a few faint slender beams 
projecting upward to a height of 90° from a dark segment. 
The display was not brilliant. I t  was first observed at 9:45 p. 
m. aud disappeared before midnight. 

Oswego: From 9:00 p. m. to midnight au a.urora of varyiug 
brillia,ucy was observed. It extended to au altitude of 15°,aucl 
covered 70° of a.zimuth. 

Erie : Auroral display from 0:40 to 1l:SO p. in. ; lmu~is reach- 
ing au altitude of GOO, appeared and disappeared at intervals. 

Ithaca, New York: Fniut :iiirora, of 20° altitude, observed 
during the evening. 

NortliVolney, New York Auroral display during the evening. 
Meadville, Pennsylvania : Auroral display during the even- 

ing. 
Cleveland : From 9:30 to 11:OO 1). m., faint aurora consisting 

of a difluse straw colored light, with a shading of pa!e green, 
esteudiug from l G O o  to 230° azimuth, and to an altitude of 35O. 

Grand Haven, Michigau : Faiiit aurora in northern sky, 
resembling the morning dawn, extending from loo east to 100 
west of north and to an altitude of G o ;  display began a.t 930 
end ended at 11:30 1). m. 

Marquette, Michigan : Faiut a,nroral diaplay, froni 1k50 to 
1k45 p. m. 

Franklin, Wiscoiisiii : Aurora, consisting of a white ii8rch, 
extending from northwest to northeast. 

Embarras, Wiscousiu : Auroral display observed during the 
evening. 

Dubnyue, Iowa : Faiut a.iworal light, from 9:lO to 11:30 p. m. 
Madison, Wiscousin : A faint, but well-defined auroral arch, 

visible at 10 p. in. 
La Crosse : Fniut aurora, of whitish light, visible from 9:00 

p. m. t.0 miduiglit j an mcli was formed shortly before its dis- 
appeara n ce. 

Creseo, Iowa: Foiut aurora, coiisistiiig of a low a,rch, with 
dmk cloiicl beneath, :i.ud a. fuw short bgam.r; it extended from 
north to uorthesst. 

Northfield, Miunesot,a : Aurorel display observed cluring the 
evening. 

Clear Creek, Nebraska : Faint aiirora during the evening. 
Alesandria, Di%liot,i% : Aiiror:t, with sleiider lii~niuou~s beams, 

iucreasing iu brillinnoy as the eveuing advanced. 
Saint Viuceut, Minnesota: Prom 9:20 t.o 11:30 1). in. aurora., 

consisting of a well-defined arch, m;i.king the dark segment 
distinctly visible. Brilliiint streamers were seen at  intervals. 

Fort Stereiisou , Dakota : Aurora, visible iu the northeastern 
sky, from 9:30 to 11:OO p. UI. 

Bisimrck, D:tkot:t: Aurorit visible from 9:OO 1). ni. to mid- 
night. It appeared as a nebiiloiis light about loo in height. 

Fort Keogh, Montana: A few Binti aiirora.1 beit.lns were 
observed in the uortheru sky from 9:45 p. ni. nutil obsciired by 
clouds at 1030 1). m. 

Terry's Lauding, Montaua : Aurora observed from 10:30 p. 
m. to 200 a. m. of the 17th. 

Other auroral displays were less extensively observed on 
various dates, as follows : 

On the Scl, 3~1, 4th, 8th, loth, 13th :tud l&h, displays, vary- 
ing in extent and brilliit,llcp, are report.ec1 to have been observed 
at Clear Creek, Nebraska, which were not observed at a,ny 
other point. 

5th: New Athens, Ohio, fbiiit auroral arch observed at  9 
p. ni. 

6th: Huron, Dakota, faint mirora froin 0 p. m. anti1 after 
midnight. 

Hatteras, North Ca,roliua : Faint aiirolii, cousisting of B 
diftiise light of pale straw color, was observed from 10:15 to 
11:30 p. Ill. 

7th : Yanlcfou, Dakota, ihiut euroral arch observed along the 
iiorthern horizon from 1010 to 11:95 p. m. 

Clear Creek, Nebr;talia, : Faiiit aurora observed diiriug the 
eveuin g . 

9th : Btirlingtou, Vermout, aurorit, of l d e  yellow color, with 
a few streamers, observed in the northeru sky from 11:OO to 
1kG 1). lu. 

11th : Burlington, Vermont, mrorii., cousisting of pale yellow 
light, from 11:OO to 11:45 p. u1. 

New Uorydon, Indiana : Strong auroral light observed from 
1O:OO p. ni. to 200 a. 111. of the 13th. 

Alpeua, Michigan: Aurora, couvisting of a few small 
streamers extending to an a,ltitu(le of loo or 15O, with a motion 
from east to west, was observed from 8:55 p. m. to 1 : l O  a,. m. 
of the 19th. 

13th : Alpeua, Michigan, aurora observed at 850 p. ni., con- 
sisting of a diEise light without streamers. 

New Corydon, Iucliana : Auroral display at 10 :00 p. ni. 
Clear Creek, Nebraska : Fainr aurora clnriug the evening. 
Yates Centre, Kansas : Faint aiiroral display from 0:OO to 

10:30 p. ui. 
15th : Cape May, New Jersey, very faint aurora, extending 

from north-northwest to northeast, observed from 1O:OO to 11:OO 
p. ni. 

17th: Alpeua, Michigan, from 9:00 to 1190 p. m., diffuse 
auroral light, without strea,mers. 

Saint Vincent, Miuiiesota.: AurOriI from 9:OO to 11:30 1). ni. 
18th : Clear Creek, NebraNka, faiut aurora during the eveu- 

ing. Yaks Centre, Kausas, faiut aurora, coiisistiug of parallel 
arches estencling from iiortliwest to east-northea.st and to an 
a1 titnde of about 30°. 
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19th: Bnrlington, Vermont, aurora of faint green CQIO 
observed from 1O:OO to 11:45 p. m. New Corydon, Indiana 
aurora consisting of white segment and small arch, eutendinj 
to an altitnde of 15O, w m  observed from 9:00 to 11:OO p. in 
Alpena, Michigan, diffuse auroral light observed from 9:OO 11 
m. to 1235 a. m. of 20th. Saint Vincent, BliIlnesoti1., pall 
yellow aiiroral light from 9:OO to 11:30 p: ru. 

30th : Burlington, Vermont, aurora of faint green color fron 
1O:OO to 11:M p. m. Swanwick, Illinois, aurora consisting o 
whitish light over a bank of clouds, observed at 9:OOp. m. Sain 
Vincent, Minnesota, cliffrise yellow auroral light observed fron 
930 to 11:30 p. m. iMoorhead, Minnesota, h i n t  aurora of dif 
fuse yellow color. 

31st : Burliugton, Vermont, aurora of faint green and ye1 
low colors. 

23d: Fort Madison, Iowa, asiirom chiring the eveing. 
26th : Tobacco Gdrdeu, Dakota, faint aiirora oserved a- 

10.20 p. ni. 
30th : Bnrlington, Verinoiit? brilliant aiiroral display fron 

1030 to 1130 p. m. No arch was visible; bright streamers o 
pale green were oBserved. 

31st: Burlington, Vermoiit, from 1030 to 11:40 p. m. 
aurora. of pale green color. Saint Vincent, Minnesota, aiirora 
arch at 9:00 p. ni., of iiiclistinctoutliues, reaching an dtitncle o 
30°; beam of pale yellow were observed at  intervals. Thc 
light of the nioon niodified the brilliancy of the display. 

THUNDER-STORMS. 

Thunder-tctonns were reported in the vmions districts on thc 

Net0 En&ml: lst, 3d, Sth, loth, 18th, 14th, 17th to 35cl 

Middle Atlalatic stales: lst, dth, G t h ,  10th to 14t11, 18th' tc 

South At lmt ic  s t a f e ~ :  1st to 5th, 9th, l l t h  to l&h, 16th tc 

Floridaymi~nezcl~.: 3d t,o 6th, 8th to 15th, 17th to Xst, 33il tc 

Enst Grdfstates: 1st to 4th, St,h to 23d,26th to 31st. 
We8t Gtb&felates: Sd, 3d, It'h, 7th, 9th to 31st. 
Rio Biande vctlky: lst, Sth, 9th, loth, lMi, 17t81i, 33~1, 34th 

Ohio aalky l a d  Telt~essee : 1st to 5th, 7th, 9th to l4tli, l G t l  

Lower lake region: lst, 31, loth, 13th to 14th, 16th to 19th 

Upper lake rqiow: 3d, gth, l l th ,  13th, lGth to 18th, Slet 

Eztreme northwest: 5t& to Sth, l%h, 15th, lTth, 23d to 36th 

following dates : 

26th to 29t.h. 

21st, 36th to 31st. 

33~1,35th, 2Gth, 28th to 31st. 

27th, 29th to 31st. 

30t,h. 

to Slst, SGth to 31st. 

37th,Wth, 31st. 

24th to 27th 

28th. 29th. 31st. 
U i j e r  Mississippi valley: 1st to dth, 6th, Tth, 9th to 33d 

25th to 31st. 
Jfissozcri m?ley: 1st to 3d, 5th togth, llt,h, 13th, 14th to 18th 

Northern 8 l ~ p e :  1st to Sth, 13t;h, ldth, 16th to Xst, 23d t t  

Middle elope: 1st to Sth, l l th ,  lSth, 14th to 23~1, 35th t c  

20th, 29a to 30th. 

%th, 30th,31st. 

29th. 

%th, 28th to 30th. 

30th. 

60thther)a slope: 3d, dth, Gth tO9th, 11th bo 13th, 15th to 3ht, 

~ h ~ t h e r t 8  plateau: 1st to Oth, 12th to 29th, 31sb. 
Middle plateau: 1st to 5th, Tth, 17th to Slst, 233~1, 34th. 37th: 

Northerla plct.tect.ii.: 31, Mi, SOtli, 32tl, 33d, 31st. 
North Pnciflc const rqioa: dtli, %tb, 91st. 
Middle Pacific conet region: 31, 4th, IStli, 19th, 20th. 
South Pacific const rq ioa:  4tmh, 5th. 
During thnncler-stornis the  following instances of damage by 

lightning haw heeii reported : 
. Clay Centre, Kauw:~s, 15t,h : Two inen were killed by light- 

ning at  6.00 p. m., about. eight miles from Ntittio1i. 3Sth, house 
Ntriick by liglit~iiup, and one person killed. 

Boston, 28th: Two men killed by lightning. 
Dodge City, Kansas, 4th : Duriug thunder, R man mas killed 

by lightning in this city. 
Rosebnrg, Oregon, 4t.h : About twelve miles north .of this 

place, a biwn was struck and burned by lightning, together 
with sis horses, brining implements, hay, etc., entailing a loss 
of' 65,000. 

Cincianati, 10th : Two men killed by lightning. 
O~nah;i~, 39bh : Diiring a, heavy thunder-stonn, a dwelling in 

Plat,te comity was struck by lightuing ; one person was killed, 
and another severely inj iirecl. 

Tesadmna, Arkansas, 19th : During a se\-ere storm, (see 
LOCAL STORMS,) much clamage \vas done a,t this place by 
light.ning. 

Pike's Peak, Colorado, 1st: At  4.31 p. ru., during a heavy 
fall of hail, lightning struck the station building near the 
southeast corner, hiwing following the course of the  telegraph 
wire a distance of several rods. The fluid pasecl through the 
outer and petitmion wnlls and entered the office near the stove, 
tearing 111) the floor, inelting arid teming off the zinc-sheathing 
iWo11Iid the stove. The self-registering attachment of the 
a,neniometer was demolished, and also the clock which hung 
upon tlie 0ffic.e well. The ofice mires :~nd iuiemometer dial 
were completely bnrnecl np. The explosion Wits terrific. All 
the window-glass in tlie ofice was broken. The observer and 
assistant were &everely st,unnecl rind bruised. 

C~eswell, Kamas, 17th : Dwelliug struck and burned by 
ligh tuing, four miles northwest of this place. 

U1liittillils, Oregon, 53d: During a severe mncl storm, the air 
wa.s so charged with elect,rici ty that, oflice wires and stove-pipe 
eiiiitted sparks, aucl when touched produced B shock. 

OPTICAL PHENOMENA. 
SOLAR HALOS. 

Solar lidos hit\.c: beell observed in the various distriets on 

Neic h'ngla?kd: 3c1, Mth, 33d, 29th. 
Middle At laafo  8tate.s: lSth, 33d, 3dth, 9Sth, 26th, 27tI1, 

E m t  # i d j  statex: 7th, 24th, 99th, 30th. 
Ohio artlley and Pbmessee: Gth, l l th ,  13th, lGth, 20th, 21st, 

Lower luke reyion: 13th, lGth, 31st. 
IT]q)er BRsrrdst~ippi vallq : Gth, l l th,  19th, 99th. 
1~~i.9snl~ri cwdleg: Gth, Sth, gth, 16th, 18th. 
Solar halos were also reported from the following stations 

iiot inclutled in the districts iiamecl above : 
Sa in t  Vincent, Minnesot;i?, lGtli. 
Yaks Ceuber, Kanms, 9th. 
Hatt,eras, North O;-lrolina, 16th. 
Pidestine, Texas, Ylst, 39th. 
Fort Keogh, Montana, 19th. 
Tobi1.cc.o Gardeu, Dakota, 5th, 18th, 20th. 
Salt Lake Cit;y, Ut,;ih, 16th. 
Sa,n Francisco, Cdifornis,, 31st.i 
Grand Haven, Michigaii, 30th. 
Riley, Illinois, 6th. 

Lunar halos have been observed in the various districts on 

New Ej:,uJln..nd: 3d, l ' i th,  31st. 
Middle A l h t i c  States: Slst, 33d, to 38th, 31st. 
i!b~t$k At1alkt.k s t ~ t e s :  Sdth, to 39th. 
E& Gdf Shtett: 33d, 33d, Sdth, %th, 2Sth, 29th. 

Ohio ralley atad Tennessee: 3d, 3~1, 4th, 7tb, Slat, 24tb, to 

Lower lake region: 39th, 30th. 
Upper lake region: 2~1, 34th, 25th, 2Gth, 38th. 
Upper Mi8&8@pi eulky: lst, %th, to 31st. 
ili~iseozcri valley lst, lgth, 44th, SGth, 37th. 
Extrewie northwe8t: Sth? l l th,  23d, 34th. 

the following dates : 

29tJ1, 31st. 

2Bth,30th. 

LUNAR HALOS. 

:he following dates: 

Quv8tate8: %kh, 33d, %th, to 30th. 

Ilst. 


